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Trends in prenatal diagnosis of non-specific 
multiple malformations disorders with 
reference to the own experience and research 
study on Smith-Lemli-Opitz syndrome
Trendy w diagnostyce prenatalnej niespecyficznych zespołów wad 
rozwojowych z uwzględnieniem doświadczeń własnych i badania nad 
częstością prenatalną zespołu Smitha, Lemlego i Opitza
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 Abstract 
Aim of the study: Biochemical diagnosis of fetuses with multiple malformations – an attempt to determine the 
frequency of prenatal Smith-Lemli-Opitz syndrome. Discussion on trends in prenatal diagnosis of non-specific 
multiple malformations disorders.
Material and methods: A  total of 117 fetal samples were obtained. They were analyzed with gas 
chromatography/mass spectrometry (GC/MS) method to assess the concentration of 7-dehydrocholesterol 
(7DHC) and 8-dehydrocholesterol (8DHC) in amniotic fluid samples and(or) to establish 7-dehydroestriol/estriol 
and 8-dehydropregnanetriol/pregnanetriol ratios in maternal urine.
Results: In 4 cases Smith-Lemli-Opitz syndrome was confirmed.
Conclusions: Biochemical GC/MS sterol analyses of amniotic fluid or maternal urinary metabolites toward Smith-
Lemli-Opitz syndrome, as cheap tests, should be performed in all pregnancies with suggestive ultrasound features 
(holoprosencephaly and(or) atrioventricular canal and(or) genital anomalies), especially when nuchal translucency is 
increased >3mm, and after exclusion of chromosomal aberration in routine karyotyping or even arrayCGH.
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Introduction
7KH GHYHORSPHQW RI PRGHUQPROHFXODU WHFKQLTXH VXFK DV
PLFURDUUD\EDVHG FRPSDUDWLYH JHQRPLF K\EULGL]DWLRQ DUUD\
&*+ KDV UHYROXWLRQL]HG FOLQLFDO F\WRJHQHWLFV DV LW SURYLGHV
DUHODWLYHO\TXLFNPHWKRGWRVFDQWKHJHQRPHIRUJDLQVDQGORVVHV
RI FKURPRVRPDO PDWHULDO ZLWK VLJQL¿FDQWO\ KLJKHU UHVROXWLRQ
WKDQZDVSUHYLRXVO\SRVVLEOH >@3RVWQDWDO FKURPRVRPDODUUD\
PHWKRGRIIHUPXFKJUHDWHUGLDJQRVWLF\LHOGV  WKDQ*
EDQGHGNDU\RW\SLQJGRHVIRUJHQHWLFWHVWLQJRILQGLYLGXDOVZLWK
XQH[SODLQHGGHYHORSPHQWDOGHOD\LQWHOOHFWXDOGLVDELOLW\G\VPRU
SKLF IHDWXUHV DXWLVP RU PXOWLSOH FRQJHQLWDO DQRPDOLHV a
H[FOXGLQJ'RZQV\QGURPHDQGRWKHUUHFRJQL]DEOHFKURPRVRPDO
V\QGURPHVDQGLVUHFRPPHQGHGE\WKH,QWHUQDWLRQDO6WDQGDUGV
IRU&\WRJHQRPLF$UUD\&RQVRUWLXPDV WKH¿UVWWLHUF\WRJHQHWLF
WRROIRUSDWLHQWVZLWKWKRVHGLVRUGHUV>@
6HYHUDOUHSRUWVKDYHQRZVKRZQWKHSRWHQWLDOXWLOLW\RIDU
UD\&*+ LQ SUHQDWDO GLDJQRVLV HVSHFLDOO\ GLVFXVVHG LVZKHWKHU
PLFURDUUD\V VKRXOG EH DQ DWWUDFWLYH RSWLRQ IRU DQ\ZRPDQXQ
GHUJRLQJ JHQHWLF DPQLRFHQWHVLV&96 RU RQO\ IRU SUHJQDQFLHV
ZLWKDEQRUPDOXOWUDVRXQG¿QGLQJV>@7RGDWHWKHUDWH
DWZKLFKDUUD\&*+FDQGHWHFWFOLQLFDOO\VLJQL¿FDQWFRS\QXPEHU
DOWHUDWLRQVLQIHWXVHVZLWKXOWUDVRXQGDQRPDOLHVUDQJHVIURP
WRGHSHQGLQJRQ WKH W\SHVRI WKHVHDQRPDOLHV >
@
$FFRUGLQJ WR WKH UHFRPPHQGDWLRQV RI WKH$PHULFDQ &RO
OHJH RI 2EVWHWULFLDQV DQG *\QHFRORJLVW FRQYHQWLRQDO NDU\R
W\SLQJ VKRXOG UHPDLQ WKH SULQFLSDO F\WRJHQHWLF WHVW LQ SUHQDWDO
GLDJQRVLVDQGDUUD\&*+VKRXOGEHDQDGMXQFW WRSUHQDWDOFDUH
IRUZRPDQZLWKDEQRUPDOXOWUDVRXQG¿QGLQJVDQGDQRUPDOFRQ
YHQWLRQDONDU\RW\SH>@+RZHYHUWKHXVHRIPLFURDUUD\EDVHG
FRPSDUDWLYHJHQRPLFK\EULGL]DWLRQRQO\ZKHQWKHXOWUDVRXQGDE
QRUPDOLWLHVDUHSUHVHQWPD\OLPLWWKHGLDJQRVWLFSRWHQWLDORIWKLV
DVVD\>@,WLVEHFDXVHRISRVVLEOHSUREOHPVLQLQWHUSUHWDWLRQRI
WKHUHVXOWV,WFDQKDSSHQGXHWROLPLWHGNQRZOHGJHRQWKHQDWXUDO
KLVWRU\DQGUDQJHRIFOLQLFDOYDULDELOLW\DVVRFLDWHGZLWKVRPHGH
VFULEHGRUSUHYLRXVO\XQGHWHFWHGVXEPLVFURVFRSLFGHOHWLRQVDQG
GXSOLFDWLRQV7KHFOLQLFDODSSOLFDELOLW\RIDUUD\&*+WHFKQLTXHLQ
SUHQDWDOGLDJQRVLVVHHPVZHOOHVWDEOLVKHGIRUUH¿QLQJGLDJQRVLV
LQ FDVHVZLWK VXVSLFLRXV RU LQFRQFOXVLYH GLDJQRVLV RI FKURPR
VRPDOVWUXFWXUDOFKDQJH+RZHYHUODUJHUSRSXODWLRQEDVHGVWXG
LHVZLWKVDPSOHVSURFHVVHGIRUERWKDUUD\&*+DQGFRQYHQWLRQDO
F\WRJHQHWLF DQDO\VLV DUH VWLOO QHFHVVDU\ EHIRUH DUUD\&*+ FDQ
EHUHFRPPHQGHGDVD¿UVWOLQHWHVWLQURXWLQHSUHQDWDOGLDJQRVLV
SUDFWLFHIRULGHQWL¿FDWLRQDQGPROHFXODUFKDUDFWHUL]DWLRQRIFKUR
PRVRPDODEQRUPDOLWLHVLQWKHIHWXVHV>@
0RUHRYHUWKHSUHVHQFHRIDDEHUUDWLRQDORQHGRHVQRWQHFHV
VDULO\PHDQWKDWWKHFRS\QXPEHUDOWHUDWLRQFDXVHVWKHREVHUYHG
SKHQRW\SHDQGLVQRWHTXLYDOHQWWRFRQVLGHUDFRS\QXPEHULP
EDODQFHDVWREHSDWKRJHQLFRQWKHEDVLVRQO\RIWKHDVVRFLDWLRQ
ZLWKIHWDOPDOIRUPDWLRQLQGHQWL¿HGE\XOWUDVRXQGH[DPLQDWLRQ
,QWKHGLDJQRVLVRIVSHFL¿FIHWDOPDOIRUPDWLRQV¶FDXVHVH[
FHSWFKURPRVRPDODEHUUDWLRQVRQHVKRXOGUHPHPEHUDOVRDERXW
PRQRJHQLFGLVRUGHUVZKLFKREYLRXVO\DUHQRWSRVVLEOHWREHGH
WHFWHGZLWKDUUD\&*+ ,Q WKHSUHJQDQFLHVZLWKQRUPDONDU\R
W\SH;;RU;<FRPSOLFDWHGE\LQFUHDVHGQXFKDOWUDQV
OXFHQF\DQGRUKRORSURVHQFHKDO\DQGRUDWULRYHQWULFXODUVHSWDO
GHIHFWDQGRUVH[GLIIHUHQWLDWLRQDQRPDOLHV6PLWK±/HPOL±2SLW]
V\QGURPH6/26VKRXOGEHFRQVLGHUHG
6/26 LV DQ DXWRVRPDO UHFHVVLYHPXOWLSOH FRQJHQLWDOPDO
IRUPDWLRQLQWHOOHFWXDO GLVDELOLW\ GLVRUGHU FDXVHG E\ GH¿FLHQF\
RI GHK\GURFKROHVWHURO UHGXFWDVH '+&5 WKDW UHVXOWV LQ DQ
DFFXPXODWLRQRIDQGGHK\GURFKROHVWHURODQG'+&LQ
ERG\WLVVXHVDQGÀXLGV,QXULQHRISUHJQDQWZRPHQFDUU\LQJDIH
WXV DIIHFWHGZLWK6/26 VXFKPHWDEROLWHV DV GHK\GURHVWULRO
DQGGHK\GURSUHJQDQHWULROZHUHLGHQWL¿HGDERXWZHHNVRI
JHVWDWLRQ7KHVHVWHURLGVDUHSURGXFHGLQSODFHQWDOPDWHUQDOXQLW
IURPDQG'+&V\QWKHVL]HGE\DGUHQDOVRI6/26DIIHFWHG
IHWXVHV,GHQWL¿FDWLRQRIWKLVVWHURLGVLQPDWHUQDOXULQHLVXVHGIRU
HDUO\QRQLQYDVLYHSUHQDWDOGLDJQRVLV>@
7KHPHDQIUHTXHQF\RI6/26LVWRLQOLYH
ELUWKV>@,Q3RODQGKRZHYHULWPD\EHHYHQKLJKHU$VUHVXOWHG
IURPWKHVWXGLHVFRQGXFWHGLQRXU'HSDUWPHQWDLPLQJWRVFUHHQ
IRUFDUULHUVKLSRIFRPPRQHVWDHCR7PXWDWLRQDPRQJQHRQDWHV
S:;DQGS9/WKHIUHTXHQF\RI6/26LVDERXW
OLYHELUWKV>@
 Streszczenie 
Cel pracy: Diagnostyka biochemiczna płodów z mnogimi wadami rozwojowymi – próba określenia prenatalnej 
częstości zespołu Smitha, Lemlego i  Opitza. Omówienie trendów w  diagnostyce prenatalnej niespecyficznych 
zespołów wad rozwojowych.
Mmateriał i  metody: Przeprowadzono 117 diagnostyk prenatalnych, obejmujących badania biochemiczne 
metodą GC/MS (chromatografia gazowa sprzężona ze spektrometrią mas) celem określenia: stężenia 7- 
i 8-dehydrocholesteolu w płynie owodniownym oraz wskaźników 7-dehydroestriol/estriol i 8-dehydropregnantriol/
pregnantriol w próbce moczu kobiet ciężarnych.
Wyniki: Potwierdzono 4 przypadki zespołu Smitha, Lemlego i Opiza. 
Wnioski: Diagnostyka biochemiczna metodą GC/MS celem oceny specyficznych steroli w płynie owodniowym lub 
metabolitów w moczu kobiety ciężarnej w kierunku zespołu Smitha, Lemlego i Opitza, jako badanie tanie, powinna 
być wykonana w każdym przypadku gdy na podstawie badania USG u płodów stwierdzono: holoprosencefalię 
i(lub) kanał przedsionkowo-komorowy i(lub) anomalie zewnętrznych narządów płciowych, zwłaszcza przy 
zwiększonej przezierności karkowej (>3 mm) i po wykluczeniu aberracji chromosomowych w klasycznym badaniu 
cytogenetycznym czy nawet metodą mikromacierzy (array CGH).
 Słowa kluczowe: ]HVSyá6PLWKD/ Lemlego i Opitza / diagnostyka prenatalna / 
     / GC/MS / aCGH / 
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0HDQZKLOH RXU VXEVHTXHQW SURVSHFWLYH VWXGLHV ZKLFK
DLPHGWRGHWHUPLQHWKH6/26SUHYHOHQFHGXULQJUH
VXOWHGLQVLJQL¿FDQWO\ORZHUSUHYDOHQFHRIWKHGLVHDVHWKDWZRXOG
EHH[SHFWHG±ZLWKHVWLPDWHGLQFLGHQFHRI
6/26LQ3RODQGWREHIURPWR
 OLYHELUWKV >@2QHRI WKH UHDVRQ IRU WKLV QRWDEOHGLV
FUHSDQF\ EHWZHHQ RXU SUHYLRXV FDUULHU QHZERUQ VFUHHQLQJ DQG
WKH SURVSHFWLYH GDWDPD\ UHVXOW IURP  LQWUDXWHULQHGHDWK RI DI
IHFWHGIHWXVHV7KLVK\SRWKHVLVKDVEHHQWKHVXEMHFWRIWKHVWXGLHV
SUHVHQWHGLQWKLVSDSHU
Material and methods
3UHQDWDOGLDJQRVLVWRZDUG6PLWK/HPOL2SLW]V\QGURPHZDV
FRQGXFWHGLQWKHSUHJQDQFLHVZLWKQRUPDOUHVXOWVRIURXWLQHIHWDO
NDU\RW\SLQJDQGPLQRIWKHIROORZLQJXOWUDVRXQGIHDWXUHV
± FHQWUDO QHUYRXV V\VWHP KRORSURVHQFHSKDO\ DJHQHVLV
K\SRSODVLDRIFRUSXVFDOORVXP
± FOHIWSDODWH
± KHDUWDWULRYHQWULFXODUVHSWDOGHIHFW
± NLGQH\DJHQHVLVK\SRSODVLDHFWRSLDF\VWV
± H[WHUQDO JHQLWDOV K\SRSODVWLF PDOH IHPDOH ZLWK PDOH
NDU\RW\SH;<
± OLPEVSRO\GDFW\O\DEQRUPDOSRVLWLRQ
DQGRU
± LQFUHDVHGQXFKDOWUDQVOXFHQF\17!PPGXULQJ
ZHHNRIJHVWDWLRQ
$WRWDORISUHJQDQWZRPDQZKRSURYLGHGLQIRUPHGFRQ
VHQWHQWHUHGWKLVVWXG\DQGIHWDOVDPSOHVZHUHREWDLQHG,QWKHVH
FDVHVZHSHUIRUPHGDQDO\VHVLQDPQLRWLFÀXLGVDQGLQPD
WHUQDOXULQH
,QWKH¿UVWVWHSDPQLRWLFÀXLGVDPSOHVZHUHDQDO\]HGZLWK
JDVFKURPDWRJUDSK\PDVVVSHFWURPHWU\*&06PHWKRGWRDV
VHVVWKHFRQFHQWUDWLRQRIGHK\GURFKROHVWHURO'+&DQGGH
K\GURFKROHVWHURO'+&DVZHOODVPDWHUQDOXULQHVDPSOHVWR
HVWDEOLVK GHK\GURHVWULROHVWULRO DQG GHK\GURSUHJQDQHWULRO
SUHJQDQHWULROUDWLRV>@
7KHQ LQ SUHJQDQFLHV ZLWK FRQ¿UPHG HOHYDWHG DPRXQW RI
WKHVHPHWDEROLWHV>ZLWKUHIHUHQFHUDQJH55IRUDQGGHK\
GURFKROHVWHURO LQ DPQLRWLF ÀXLG  XJPO GHK\GURSUHJ
QDQHWULROSUHJQDQHWULRO±DQGGHK\GURHVWULROHVWULRO
UDWLRVLQPDWHUQDOXULQHVDPSOH@IXUWKHUPROHFXODUDQDO
\VHVZHUHSHUIRUPHGDLPHGWRFKHFNIRUPXWDWLRQVLQWKHDHCR7 
JHQH
Results
,QFDVHVRXWRIUHIHUUHGZLWKVXVSLFLRQRI6/26WKH
V\QGURPH ZDV FRQ¿UPHG GLDJQRVWLF UDWH  7KHLU FOLQLFDO
GDWDDUHSUHVHQWHGLQ7DEOH,
7KHPHDQ DJH RI GLDJQRVHG SUHJQDQFLHVZDV ZHHNV
7KHGLDJQRVHVRIPDWHUQDOXULQHZHUHSHUIRUPHGDWDQG
ZHHNVRIJHVWDWLRQVZKLOHDPQLRWLFVDPSOHVDWDQGZHHNV
,QRXWRISUHJQDQFLHVWKHLQFUHDVHGQXFKDOWUDQVOXFHQF\ZDV
REVHUYHG PP DQG PP DQRWKHU IHWXV ZDV GLDJQRVHG
ZLWKKRORSURVHQFHSKDO\,QWKHODVWFDVHQRGDWDDUHDYDLODEOHIRU
SXEOLFDWLRQ
7KHGLDJQRVWLFYDOXHVRIPHWDEROLWHVPHDVXUHGLQPDWHUQDO
XULQHVDPSOHVDQGRUDPQLRWLFÀXLGXVLQJJDVFKURPDWRJUDSK\
PDVVVSHFWURPHWU\DUHSUHVHQWHGLQ7DEOH,
Table I. Biochemical results (by GC/MS) in SLOS-positive pregnancies.
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Discussion
2XUUHVXOWVFRQFHUQLQJSUHQDWDOGLDJQRVLVRI6PLWK/HPOL
2SLW]V\QGURPHEDVHGRQVXJJHVWLYHXOWUDVRXQGIHDWXUHVLQFOXG
LQJ LQFUHDVHG17 DQGRU VSHFL¿FPDOIRUPDWLRQV VKRZKLJKHU
GHWHFWLRQUDWHGXULQJ\HDUVSHULRGWKHQRXUSUHYLRXVSURVSHF
WLYHGDWDEXWVLPLODUWRWKHPRVWUHFHQWVWXGLHVRI+DDVHWDO>
@,QWKHODVWFLWHGSDSHUVWHUROFRQFHQWUDWLRQVLQ$)VDPSOHV
IURPSUHJQDQFLHVZLWK LQFUHDVHG ULVN IRU6/26 VHQW WR WKH
ODERUDWRU\ GXULQJ  \HDUV  VDPSOHV ZHUH IXUWKHU H[FOXGHG
EHFDXVHRIOLPLWHGFOLQLFDOLQIRUPDWLRQZHUHDQDO\VHG,QIH
WXVHVDQDEQRUPDOVWHUROSUR¿OHZLWKLQFUHDVHG'+&DQGDQLQ
FUHDVHGUDWLRRI'+&FKROHVWHUROZDVGHWHUPLQHGDVGLDJQRVWLF
IRU6/267KDWJLYHVWKHGHWHFWLRQUDWHRI
7ZRRI WKH IHWXVHV UHSRUWHG LQ$0-*DSDUW IURPPXOWLSOH
DQDWRPLFDO DQRPDOLHV DOVR KDG LQWUDXWHULQH JURZWK UHWDUGDWLRQ
,8*5DQGLQRQHRIWKHVHSUHJQDQFLHV06X(PDWHUQDOVHUXP
XQFRQMXJDWHGHVWULROZDVUHGXFHGDVZHOO7KHDXWKRUVFRQFOXG
HGWKDWLQFDVHVZLWKQHJDWLYHIDPLO\KLVWRU\SUHQDWDOWHVWLQJIRU
6/26VKRXOGEHSHUIRUPZKHQPXOWLSOHPDOIRUPDWLRQV W\SLFDO
IRU6/26DUHSUHVHQWHVSHFLDOO\LIWKHUHDUHDGGLWLRQDO,8*5RU
ORZ06X(>@2IQRWHLQRIRXU6/26SRVLWLYHSUHJQDQ
FLHVZHIRXQGORZFRQFHQWUDWLRQRIHVWULRO(LQPDWHUQDOXULQH
VDPSOHV7DEOH,ZKLFKZLWKDYHU\KLJKSUREDELOLW\PD\KDYH
D GLDJQRVWLF YDOXH HVSHFLDOO\ LQ NDU\RW\SLFDOO\ QRUPDO IHWXVHV
ZLWKVSHFL¿FPDOIRUPDWLRQV
,8*5DVWKHPRVWFRPPRQPDQLIHVWDWLRQRI6/26ZDVDOVR
QRWHGLQDVWXG\E\*ROGHQEHUJ+LVJURXSUHWURVSHFWLYHO\HYDOX
DWHGFDVHVRI6/26IRUSUHQDWDODEQRUPDOLWLHVDQGVXJJHVWHG
WRGRVWHURODQDO\VLVLQIUHH]HG$)VDPSOHZKHQIHWDONDU\RW\SH
LV QRUPDO DQG DQRWKHUPDOIRUPDWLRQ DUH REVHUYHG >@0RUH
RYHU WKHUH LV DOVR VXJJHVWLRQ WR WHVW IRU 6/26 VLPXOWDQHRXVO\
ZLWKFKURPRVRPHDQDO\VLVZKHQ06X(LVORZHYHQLIPXOWLSOH
DQRPDOLHVDUHQRWGHWHFWHGRQSUHQDWDOXOWUDVRXQGH[DPLQDWLRQ
$VIDUDVRXUSURSRVHGXOWUDVRXQGDQRPDOLHVSUHGLFWLYHIRU
6/26DUHGLVFXVVHGZHOLNHWRSRLQWRXWWRZDUGKRORSURVHQFHSK
DO\DVZHOODV$96'7KHVHPDOIRUPDWLRQVEDVHGRQRXUNQRZO
HGJHRISRVWQDWDOGLDJQRVHGSDWLHQWVPD\EHLPSRUWDQWNH\IRU
SUHQDWDOGLDJQRVLVRI6PLWK/HPOL2SLW]LQIHWXVHVZLWKQRUPDO
F\WRJHQHWLF UHVXOWV$QRWKHU VLWXDWLRQV ZKHQ 6/26 VKRXOG EH
FRQVLGHUHGGXULQJSUHQDWDOSHULRGDUHDOVRPLVPDWFKRIDF\WR
JHQHWLFWHVWUHVXOWDQGDIHWDOJHQGHUGH¿QHGRQWKHEDVLVRIXOWUD
VRXQGVFDQVRUH[WHUQDOJHQLWDOK\SRSODVLD
2XUFKHFNOLVWFRQWUDU\WRRWKHUSXEOLFDWLRQVGRHVQRWLQFOXGH
LQWUDXWHULQHJURZWKUHVWULFWLRQ,8*5)URPRXUH[SHULHQFHDQG
DYDLODEOHGDWDRQWKH6/26FDVHVGLDJQRVHGLQRXU'HSDUWPHQW
WKHQHRQDWHVDUHERUQPRVWO\ZLWKQRUPDOELUWKSDUDPHWHUV>@
:HGREHOLHYHWKDWLQFUHDVHG17FRXOGEHPRUHLPSRUWDQWSUHQD
WDOPDUNHUWZRRXWRIFDVHVGLDJQRVHGLQSUHVHQWHGVWXG\KDG
17!PPZKLOHQRQHKDG,8*5
6XFK D VXJJHVWLRQPD\ EH VXSSRUWHG E\ UHVXOWV SUHVHQWHG
E\ 4XHOLQ HW DO >@ 7KH\ UHSRUW D VHULHV RI  IHWXVHV ZLWK
PROHFXODUO\SURYHQ6/26¿YHZLWK;;DQG¿YHZLWK;<
RIZKRPWKUHHIHWXVHVKDGLQFUHDVHGQXFKDOWUDQVOXFHQF\LQWKH
¿UVW WULPHVWHU RI SUHJQDQF\ 6XFK D IHDWXUHZDV DOVR REVHUYHG
E\0D\PRQ HW DO >@7KH\ SURSRVHG WKDW VRPHRI IHWDO ORVV
DVVRFLDWHG ZLWK 6/26 PD\ EH UHODWHG WR QXFKDO RHGHPD DQG
VXEVHTXHQW IHWDO K\GURSV UHÀHFWLQJ WKH VHYHULW\ RI WKH 6/26
SKHQRW\SH7DNLQJLQWRDFFRXQWWKHLQFUHDVHG17GXULQJSUHQDWDO
GLDJQRVLVRI6PLWK/HPOL2SLW]V\QGURPHVHHPVWREHWKHPRUH
UHDVRQDEOH WKDW LWVPHDVXUHPHQWVKRXOGEHSHUIRUPHGURXWLQHO\
LQHDFKSUHJQDQF\
$OO GDWD GLVFXVVHG DERYH UHIHU WR 6/26 VXVSLFLRQ DQG LWV
YHUL¿FDWLRQ LQ IXUWKHU LQYDVLYH WHVWV DV FKRULRQLF YLOOXV VDP
SOLQJRUDPQLRFHQWHVLV+RZHYHUZH OLNH WRGUDZDWWHQWLRQ WR
WKHSRVVLELOLW\RISHUIRUPLQJQRQLQYDVLYHSUHQDWDOGLDJQRVWLFVRI
WKLVFRQGLWLRQ,WLVEDVHGRQVHULDOPHDVXUHPHQWVRIHVWULRO(
SUHJQDQHWULRO37GHK\GURSUHJQDQHWULRO'+37DQGGH
K\GURHVWHULRO'+(FRQFHQWUDWLRQVLQPDWHUQDOXULQHVDPSOHV
REWDLQHGEHWZHHQDQGZHHNVRIJHVWDWLRQ>@
$VZHFDQFRQFOXGHEDVHGRQFLWHGSXEOLFDWLRQVDVZHOODV
RQRXURWKHUXQSXEOLVKHGGDWDVWHURLGPHDVXUHPHQWVLQPDWHUQDO
UDQGRPXULQHLVDUHOLDEOHPHWKRGRISUHQDWDOGLDJQRVLVIRU6/26
,WPD\EHWKHRSWLRQIRUSUHJQDQWZRPHQZKRGRHVQRWGHFLGHIRU
LQYDVLYH SURFHGXUHV RU XQGHUZHQW1RQ,QYDVLYH )HWDO7ULVRP\
7HVW1,)7ZKLFKH[FOXGHGWKHVHDEHUUDWLRQVDVDFDXVHRIIHWDO
DQRPDOLHV8QIRUWXQDWHO\QRQLQYDVLYHPDWHUQDOXULQHWHVWLQJIRU
6PLWK/HPOL2SLW]V\QGURPHLVDYDLODEOHRQO\LQDIHZODERUDWR
ULHVZRUOGZLGH
Conclusions
&RQWUDU\ WRUHVXOWVRI+DDVHWDOZKRIRXQGWKDWPXOWLSOH
IHWDOPDOIRUPDWLRQVDUHQRWSUHGLFWLYHIRU6/26ZLWK25
&,>@ZHVXJJHVWWRSHUIRUPELRFKHPLFDOVWHURO
DQDO\VHV RUPDWHUQDO XULQDU\PHWDEROLWHV WRZDUG 6PLWK/HPOL
2SLW] LQ DOO SUHJQDQFLHV ZLWK VXJJHVWLYH XOWUDVRXQG IHDWXUHV
KRORSURVHQFHSKDO\DQGRUDWULRYHQWULFXODUFDQDODQGRUJHQLWDO
DQRPDOLHV HVSHFLDOO\ ZKHQ QXFKDO WUDQVOXFHQF\ LV LQFUHDVHG 
!PPDQGDIWHUH[FOXVLRQRIFKURPRVRPDODEHUUDWLRQLQURXWLQH
NDU\RW\SLQJRUHYHQDUUD\&*+7KH*&06EDVHGWHVWIRUDQG
GHK\GURFKROHVWHUROV LV UHODWLYHO\ FKHDS UHVXOWV DUH REWDLQ
GXULQJ IROORZLQJ  GD\ DQGPD\ EH SHUIRUPHG LQ IUHH]HG$)
VDPSOH
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